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Abstract 





' A highly-reliability color LCD of good performance, capable of operating in reflective mode, comprises an ; 

insulating substrate (1) on which are formed a reflective layer (2), an opaque-layer (13), a Color layer (4),. ; . 

protective layer (6), and a transparent electrode (7) in that order. The color layer (14) covers .the reflective _y.-^ 

layer (2) so that the reflective film (2) may not be exposed to chemicals. The color layer (4) covers the opaque 
' layer (13), thus limiting surface reflection from the opaque layer (13) . and requiring the opaque layer i(13) to ; ; 

have smaller optical density.. Especially in reflective mode, since hght will pass through the opaque layer . ; 

twice, the opaque layer (13) needs much smaller optical density, with the result^that the; ^ ; opaque; layer, can be; . 

thinner. . • ■ : • • ;• ' ' ■ " : T >V-*v v-f ; ' • •/ ■'■/■ ■'. . 
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ft 13 fi^faEt 

***4Mfc. *&EiftA*»BdlB tftffcjfcjft 13 

^#:#&&j££#Jfe7 2&J-& 1 ^ 101 Bfrfc*. 7^ 110 6§3tlE^ 
#>_hE^.A 6^E^., ^T^iC^I^T E^,B ^E^., 8At, 

^^T-W^L^ 1 #rt&-t^&#i&;fcj& 13 fr^lLM: 4 ##*']#-^ 
^-f-^®, ®8BA«S8At^E-E' ^tef^-f^S, @8C^ 

3»E^B 13 ^^f-aE^ 12 **i-f i^if-h^^-^^E^. 9c 

#£d 2 3#-£. ^Jfl^d.^ttE^tftS^fcA^df-K 
^^fc^lK^r^E^B . iiJL, #^^,Bg-^^d ^-fcJtd,, 1 

#r^, 2 *4Mt l ioi #ji#)&Bt, m 

7 #>fe*t 110 ft ft *£ ft ( ?jft.AA 58 £.) Bt, d , j|>-FJ& 

ft d tt^jfcfcflifctttf., -fcifcd 2 ^<J^jE&ft d 1/2 # 

£i£&#lt, *P&.;£.5 fe#t 7* 110 ^tlE^, 9c i-L^K ^tg^ 
At, **JK 13 JLi&lf 7 ft * , ftM, &£lMJ& 2 &$L, 

101 &j#%rzrft%ri l tj&ft£-4}.ftxm, *^;&&#, j*-T-*A 

& 13 6$^ct E^ 12, A^-^JE ^ d *L.3ttem#j-£j& d ^1*3 ft d 



&3k.& 1/2 tfj^tiLd — (^M>ffi 9A, m 9 

B^g9C ) . *p, 13 tft^nM 12 ^iiL 2 ^£iW 2 ^ 

#]fc#]&aT#&K 1*1. *p 

5 L -2 d ! < L 2 < L , + 2d 2 

W-2d t < W 2 <W t + 2d 2 

( i • ) 

10 ^vx^vxy^^^. *p, ##i|jkJ& 13, ^£*h*S:S.;5«)#,gr, 

IbirT R(^t). G ( *§t) . B ( £) ^ 3 4 #J$l4ttt% 

13 4&flJ. l-ES 10A, B lOB^g lOC^BMi^. 

ilX, S lOA^^^-^^^^^p^-f-^g, © 10B ^„vS@ 10A 
W-W> i&tfjfcl&Mfi®, @ 10CA>&S lOAf^X-X' 

15 

^.fc&i£^J& 13 >5r&, 4— ^^^^^ 

20 -t^J-#^^it^ 13 fi^^fPE^ 12 #JL, ^T^il# 

£a&.*7 0&##'J& 6, #^il#4L&, n#$:$L$kMz7 Aft** 

2 *i&it 3 &&&tf}4r&M; 4 ^&#ii^J& 13 #r>a, 
&J&13, ;fc##-,££l^Ji*.1^^ 1.4, S^ifh£-JSLM£>$-^*&tjL 
^^^it-a. A*h, #^^.it^l3, ;§«&-7i££;J5*h#>g:#x,£, #r 

#^«^*ijL»J. 3 4 ##^#i£;fcJ& 13 



5> 8, 13 #^p£J£, fcj® 9*K 4L^iSl£J8#-J&K 7, 

Q 8 

£#*K **t«A«iia, g UB^»g ucf*^^. its, g 

@lUt^CC-CC ^#fc*M»Jfc©, B 11C ha 
DD-DD' 

16, £-%&L*kftjLl$&£LM& 2. il^., 16 A#J:fr#i^Sfc 

^ it JMl^ Jilt, ^^f!)^*LlJiJ&, ilit'&JltfJt** 
ifc*Jft^JtJI**J«A«T«§<**. *P, %L%tfiM 16 
&*MMl£;# 0. 2M m - 1. 5M , 2 M m ~ 15 M m^H*L 

Ka^^L^^^^#^^_L>te)6t^^ ioi>ftj^^#it, ^r«, tefclflT 
*MiUm 2 #4ltf^*T*tft.tfi>& 16 tiMtft, ^p&;#7 

£s ha, giiB^guct, *#.#^j^e,-»e.a«^^^>teig, 

8, 13 ^fa£4 fi£tT®9*h, -^T^i^^^H 

® 7. m 8 mw&j&fo. 

11A. m llB^® HC^f^^^^^h, -fcT^^S 12A, ®12B#i 
® 12C ft il^, ® 12A^^^^it^t##^^^^^ 
££##-*P^-f-iftE8, @ 12 B g 12At^EE-EE» i£6$tet«& 

ifc 17 2. 1 _titf ^ 17 «T i&i±-f£^ 



&J%te&$r&3_M.% 0. 05hid- 2.5mid, |5|*E# 1 M m- 50 mi 

+ , 2 V *,iL*T 1 ***Mfctf 17, >^^kX 

tt*ttfc£iL#JM 101 totf^Mfc, $L*)mTW 

&il#JPl. 2 #£&iL«*:T#M£i& 17 te^, ^^^T^ 

^@ 12A, ®12B^Sl2Ct» 

*M 13 JLi&m 3 &^*&>£ 4 «#*,Ti««.i8* 

^^£^&#>M-£it#4r/& 3, 6 
*£*>&5* 8, ##*LfcJfc 13 6^^ct E*, ^T@9^, 
/M<#-«B 7, S8-ytB^^^^. 

JL*£>^, 4fc*l« ii.it ff-a^^jt^iL#i?.i^, 5— 3-*, 

% 1, ^-^T&^^^^^t^^^^^^'t 31 — ^i&tfj&^Tkf' 31 
33 «^4t4frit#; # 2, ^^*L 1 6^ *h 3Q#JX£^iS: J- T #1 
&£.&L2Z*>fefe)S 25; |5 3, 13 ^S']*tiL 

#M2«L5.7^cr^P ( ^ 1 *fc^p) 14, ^A^T-W>^#6^ititii±; £ 



4, ##SUfcjfcl3, 3 4 tt*^. 

*J. ®j*t, its., 1. |£ 2 3 t'^^f-St^. 

^. -^iUl33££ifc'f 31 - >h^^JiBtl5t#l. 

tf$t^T LED (iLJt-^*l^) L (^JU£;5fc3l) 

1 #*h&ttf>(fe#.;t 24 fa 23 7 

]^13^^f oE^, 4 MiT 1 

14^^^^p^^^.it^Ji?&^^^. ilJE, 13 %>m 14B flf^, ^> 

^>&4^^,Jll^a^ 14, 0f#, >^1Tft#) ( @ t^T^W) ii. 
it^n^p 14 *#fJ^^#J ( ®f%±M) 6t^«.ili±^fe>& 4 

^SHAt, 14 #-f-tf 4*^, -^T^^ 

S 14A^^^rg 13 1 ^^^#^#^^^#1^2 

n-gp 14 13^^oE^12 $ 14 B ^„>5@ 

14At6tY-Y' K 14C4.5BW 14A t^z-z« 

^,#rfo»&#]&@, ;&i^;5tJ& 13 tft^fa EJ^ 12, e,i£fj- Ti£^, #r 

£it#6$£;*M*J 2 t, *>%L*h 3tJtt 31 

t&HJSlM its., &£lM£.M--&*, &&ittib& 
* 125. 123, Ifr^dfcbfeL 121, J^feLlOl, 110. ft. ft 

58. 7 ^g,^ 4 il#^^^f!)ii^#J^ 2, &ik*tJ$LMJs, 

&MrJ% frtfft&&teJLtfj£L6]&.&tLtf ) %LX 125 ifedfr^)**,^. & 
Bt, tLfa&X 125 dJ^^^#.^^%,*L 7 110 58 _t# 



i&fri&ii^^^. $LM-> ^itiit^J^t* fc&itf' 31 *»-f-jk#L 33 
jR#ti**ifc»4M 25iMl4ML4*23 A##Jt**«4Mfc&, # ii.it 
J.&1, ^-a^p 14. fc*t7, 58#»fc#L 110, 125 

5 #fJJ£4£HW. i2L»t» 125 ib#6^it*^iL#^^.^ — #, 

#&fc#t 7 110 *»f»I>S-^^ 58 Ji6&fej&*&A# , !8#.&* 

iMf*t 

&J$LMf& 2 -L^ Ai&ikJ& 13 4, ^T«, ^$LiMtl& 2 . 

^T^Jl^^^ 13 fctiZM, #r»X, ^^T«*f^*itJft 13 #>£fc 
15 iL#, ^X^i^itJ^ 13 **.*4*#*.Jt'b-fcT*. 

&^t> # "Fife 2 #rrX, 13 #£^#ifc#&,£. 

'MtTiKT, ^Lititi^^-^t, it^^^^-itl^ 13 #r#,;t, .fi^fc 
Pt%L$L, #f#, ^titit^^^t. i^iti^ 13 6^it^^J^X 

2 i£fc#t 7 ^.ik fc^u^ 14 # *k» ;5" T # i& J.*,*L 7, tifVX, 

25 14 ^JEf^M^./*^. m*t, ^til^^X-h, 

*r VX & it ^ * t *t & ^ # f¥ ^ . 

*. 

30 tr^., fHS i5A, m i5BS£® i5Cvi*n-mig#ii&£ 4 . itx, 

^^P-^©, © 15B^^B l5At^AA-AA' 



m 15C£:S&« 15A B B - B B ' $tt*UMJftBi. 

*t 1 A-fcik&M- 2 ^Ifv^ 14 i£ 15. £t> *t 
ff 14, 13 14 B v g 14 C 0r##*p#, ^-&>ir 4 4& 

£*#,M-#J&2 ^--f^a^ ( £ 2 fl-o^ ) 15, 

5 15CJ^#*F#, &j*?fr*i£L$.%&& 4, Pp, £t 

&fo&mfr : %&K. (fc) , g (*) . b ( jt) 

4 ^^cr^p 15 tfjfafc, ;te*H^i&;5t/& 13 
10 ttf^tr E^, 12 t-£#^tf^ 14 6^^^^^^ ( *p, ^t^#^^^t 

&*JL*t*^^#*fc>£ttA*&#*btLB 16A, £iL#i«^t 
*L^W#fc>fe^it*i±#'JtAB 16B ft, m^L-Sf 

n^P 15 ^3*, |5 1, 4SL#mm.3t1f-v*t 
15 14 ^it^#'j±a5fc^7&® 16A/9f^##'i£; ^2, >*4£&igjfcj& 13 # 
^OE^ 12 ti&T^O^ 14 6t^^^###7T^^^>gr4 ^T^-fe^it 
J^fc^f-a^ lS^^-'fa^^-^^it^-^^it^^S 16B #r^##4£. 
® 16A3£@ 16B ^t^^^fe^##.X^5t4:— *J, ^^Ji^ttft* 

2 t» 3 fc4M^*fc>& 4 #-*^##itjfcJft 13 

titmtij, ^@17A, @ 17B fr® 17C /3t^^*|5#, -kT^Ut 

25 /8jRfc*h»#3H-. 

«^#j2i^^ff^«^|.*L, Jttf @ 14A, © 15 
A, ® 17A^^r^^L^L, 1 t#r*J#- 

t^l5^8, 2 & ® 11 B t #*M£*>ir 16 S 12 

30 B t#r*M&# 17 -h^£, 8tHfe>-sr^^^i^^^f cr^p 14 ^ 15 
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Tift, J BtWMm-t&%$LW U 2 ;f*£##m>&&j&£# 

■rib", a i8A ji4L*4^**^*.»«&--'«*&«.4i*'»**.»*i* 

181, £T«S:JLT4frA^ 183. i&lT, 

fcjL 184, *tfe-££i*3£*K ^^^T^^t^T**^. 
^^^r^j: 184, iJ^M#^^^^iL#^l^, *#AT«*# 
*** 2 £tt*.A£.JL 184 t. **frA£iL#3..S^t& 

^f^r, £-f;jL;MM&t*:. 186. 
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